A strong founder effect for two NLRP7 mutations in the Indian population: an intriguing observation
To the Editor:
Hydatidiform mole (HM) is an abnormal human pregnancy characterized by the absence of, or abnormal, embryonic development and hydropic degeneration of chorionic villi. The common form of this condition occurs once in every 1000-1500 pregnancies in Western countries (1) , but at higher frequencies in India. The incidence of HMs in India is 1 in every 83-500 pregnancies depending on regions and studies (2, 3) . HMs are usually sporadic and not recurrent. Among women with sporadic moles, 1-6% will have a second mole (4) (5) (6) (7) (8) (9) (10) (11) , and 10-20% will have a second nonmolar reproductive wastage, mostly as a spontaneous abortion (7, 11, 12) . The frequency of familial recurrent hydatidiform moles (RHMs) is not known, but such cases are believed to be very rare.
To date, 23 different mutations in NLRP7 have been reported in women with RHMs and reproductive wastage. Four of these mutations, p.Arg693Pro, p.Glu710Aspfs7X, p.Leu750Val, p.Leu825X, have been found in unrelated families from the same population indicating the presence of founder effects for these mutations (13) (14) (15) (16) . We previously reported two mutations in Indian families, p.Arg693Pro and p.Asn913Ser, and the former was found in two unrelated families (14) .
In this study, we searched for mutations in NLRP7 in 10 new unrelated Indian patients with recurrent HMs and reproductive wastage. Eight of the cases originate from various states in Northwest India, Jammu and Kashmir, Punjab, Chandigarh, Haryana, and Uttar Pradesh, and two cases, MoIn105 and MoIn106, originate from West Pakistan and migrated to India about 50 years ago.
Mutation analysis was performed as previously described by genomic DNA sequencing of the 11 NLRP7 exons in the two directions and revealed NLRP7 mutations in seven patients. All the seven patients had two previously identified mutations in Indian patients, c.2078G>C, p.Arg693Pro and c.2738A>G, p.Asn913Ser. Three patients were compound heterozygous for the two mutations; three were homozygous for p.Arg693Pro; and one was homozygous for p.Asn913Ser. The analysis of available parents and relatives demonstrated the segregation of the mutations in their respective families (Fig. 1) . In family MoIn93, a woman with a history of infertility of unexplained clinical origin was found compound heterozygous for the two mutations. To date, we have analyzed 12 unrelated Indian patients, selected based only on their medical history and not on linkage to the locus spanning NLRP7, and found NLRP7 mutations in nine of them (75%). This result was unexpected as only half of patients with recurrent HM and no family history of moles referred to our laboratory (from various populations) have mutations/variants in NLRP7. The DNA change leading to p.Arg693Pro was found on 12 chromosomes (66.6%), and the allele leading to p.Asn913Ser on six chromosomes (33.4%). Haplotypes were established based on alleles found in five homozygous patients and on the analysis of three heterozygous patients and their available parents and siblings at 30 single nucleotide polymorphisms in NLRP7. Haplotype analysis shows a common haplotype carrying each of the mutations and demonstrates the presence of a strong founder effect for these two mutations in the Indian population (Table 1) . This is further supported by the fact that four of the analyzed patients are homozygous despite the absence of known consanguinity between their parents. The two mutations modify recognition sites for restriction enzymes and can be easily tested in Indian patients with recurrent HMs and reproductive wastage. A number of synonymous and nonsynonymous variants were also found in the patients. c.574A>C, p.Met192Leu was found in a heterozygous state in patient 678 and in 2 out of 38 controls of Indo-Pakistani origin. All the other variants are known polymorphisms frequently found in several populations.
In family MoIn106, one male with one child and no reproductive problems was found compound heterozygous for the two mutations. This is the third reported male with two NLRP7 mutations and no reproductive problems (13) . Our data demonstrate the presence of two founder mutations in the Indian population, expand further the involvement of NLRP7 mutations to a wider spectrum of reproductive wastage, and provide further indications that NLRP7 mutations have no consequences on male reproduction. The presence in several populations of founder effects for a condition that prevents the reproduction of homozygous females is by itself intriguing and may reveal in the future male and/or heterozygous females advantage.
